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EIADES Project.
Soil degradation in Europe due to contamination represents an increasing hazard that requires the development of improved methods for soil remediation. In Spain, 
the new legal frames, mainly at the regional level, provide assessments of the environmental impact of a number of activities and projects, including those of 
regeneration of the contaminated sites. In this sense, a Research Consortium EIADES has been constituted recently in the Region of Madrid. 
The Program EIADES is implemented by groups from eight research organisms including, three National and one Regional Institutes, and four Universities. A 
methodology to assess the environmental impact of industrial activities on soils and of the remediation projects themselves according to the risk analysis 
techniques applying last generation scientific development (PRA Probabilistic Risk Assessment, Biotech-DTA, biotechnology-based –Direct- Toxicity Assessment) in 
relation to characteristics of the Region of Madrid will be developed.
The application of different remediation strategies such as electro-kinetic, bioremediation and phytoremediation, will be considered in relation to the size and 
type of contaminant, heavy metals or organic compounds; characteristics of the ecosystem and the future use of the soil. For this purpose, a selection of adequate 
microorganisms and plants; and, on the other hand, of representative placements will be carried out. With the aim to evaluate the efficiency of the remediation 
processes, an ecotoxicological analysis system will be developed to quantify the ecosystem remediation in terms of cost/benefit. The present communication aims 
to display the first approach of the investigation proposed by the EIADES Program.
Scientific-technological objectives. Research lines
§ To develop specific methodologies to assess the environmental impact 
of ecosystems on natural soils.
§ To optimize the techniques of in situ remediation of contaminated 
sites as a function of the environmental impact of the processes.
§ To improve the efficiency of the physicochemical and biological 
techniques considered. 
§ To apply methods of ecotoxicological evaluation in the contaminated 
areas and in the remediation processes.
UCM GROUP
• Develop the precise ADN and PNA biosensors that detect the 
bacteria of degradation. Application of in situ fluorescence 
hybridization by the FISH technique. (Phases 1, 3 and 4)
• Develop optical biosensors of organic contaminants. (Phases 3 
and 4)
• Use molecular techniques to evaluate the system capacity to 
diagnose soil contamination and their ability to reduce it by 
natural means. (Phases 1, 3 and 4)
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PARTICIPANTS
•Universities: Universidad  Aut ónoma de Madrid (UAM), Universidad Complutense de Madrid (UCM), Universidad 
Politécnica de Madrid (UPM), Universidad de Alcalá de Henares (UAH). 
•National Research Institutes: Centro de Investigaciones Energéticas, Medioambientales y Tecnol ógicas (CIEMAT), 
Consejo Superior de Investigacioes Científicas (CSIC), Instituto Nacional de Iinvestigacioens Agrarias (INIA)
•Regional Research Institute : Instituto Madrile ño de Investigación y Desarrollo rural Agrario y Alimentario (IMIDRA)
•Industrial Partners: HERA-AG Ambiental S.L.; Natural Biotec S.L.; Repsol-YPF
COORDINATION
The coordination of the project is carried out by a Management Committee established by a representative from each 
organization (authors of this poster). This Committee organizes periodical meetings to: unify working criteria, decide 
methodologies and evaluate the results in order to define the remediation in situ protocols to be implemented in areas 
of the Autonomous Region of Madrid, which will define the activi ties in the last phase of the project .
INIA GROUP
• Draft a protocol of evaluation of the environmental impact of industrial 
activities and of the recuperation of contaminated areas - based on 
ERAs. (Phase 1)
• Create a system of ecotoxicological evaluation to be applied in the 
rehabilitation processes. (Phase 1)
• Perform ecotoxicological analyses regarding different procedures at 
different stages of the considered decontamination processes. 
Comparison of their efficiency. (Phases 3 and 4)
• Follow-up of a contaminated site in Madrid of the chosen method of 
ecotoxicological evaluation of the methods of regeneration. (Phases 3 
and 4)
• Check on the protocol of evaluation of environmental impact by 
means of field studies. (Phase 4)
IMIDRA GROUP
• Characterization of the contaminated soil. Determine 
the  relative quantities of the contaminant agents and 
their physicochemical characteristics. (Phase 1)
• Application of electro-kinetics: selection of parameters, 
electrolytic system and effluent recovery methods. 
(Phase 2)
• Process control: translocation of the polluting agents, 
soil dynamics, bacterial population tracing by FISH, and 
populations viability by flow cytometry (Phase 3)
• Treatment of residual contamination by bioremediation 
using bacteria having a degradative capacity. 
Identification of degradation paths. (Phases 2 and 3)
• Estimation of the efficiency of the decontamination 
system. Selection of control parameters to be 
implemented under real conditions. (Phase 4)
UAM-UPM-CIEMAT GROUP
• Analysis of contaminated soils (organic contaminants and their 
degradation metabolites; heavy metals; bioaccessibility). (Phase 1)
• Inventory, selection and characterization of plant species to be use in 
phytoremediation of Madrid contaminated soils. (Phase 1)
• Test under controlled conditions: columns and containers filled with 
contaminated soils; hydroponic cultures; selection and utilization of 
model plant and wild species. (Phase 2)
• Test in selected field plots of Madrid. (Phase 2 and 4)
• Metabolic degradation routes of the organic compounds (metabolites 
and enzymes); analysis of heavy metals stressing on the bioavailable
fraction, physiological plant response including stress bioindicators, 
toxic compounds uptake and translocation, etc. Studies performed
under controlled conditions and in field plots. (Phase 4)
CSIC-UAH GROUP
• Contaminated soil applying photointerpretation. Use of Geographic 
Information System (GIS) and Geostatistic Techniques. Soil – Plant 
community interrelations.  Bioindicators of contaminated soils: 
information theory; molecular biology; bacterial biodiversity and 
electron microscopy use. (Phase 1)
• Phytoremediation (ecological theory): design of soil contaminated 
microcosmos. Application of amendments with and without chemical 
activity on native vegetation in contaminated areas. (Phase 2)
• Biomonitorization of phytoaccumulation and phytostabilization
techniques applied on heavy metals contaminated soils. (Phase 3)
• Evaluation of the different phytotecnologies used in soil 
decontamination by autochthonous plants.  (Phase 4)
CIEMAT GROUP
• Physical, chemical and biological characterization of the 
contaminated soils. Analysis of the organic contaminants and 
their metabolites of degradation in soils. (Phase 1)
• Study of the mineralization conditions optimization in micro-
cosmos. Study of the processes of transformation and 
biodegradation that bring a lower organic pollutants 
concentration on contaminated sites . (Phase 2)
• Mineralization study of the contaminants in a microcosmos
scale: repsirometry; CO2 production and O2 consumption, in 
each of the tested conditions. Determination of the residual 
levels of TPH and HAP. (Phase 2 and 3)
• Evolution of the edaphic microbiota, total bacteria and specific 
degradative bacteria in the course of mineralization (Phase 3)
• Improve natural remediation (bioventing). (Phase 4)
EIADES Program (Ref.: S-0505/AMB/0296) is included in the framework of R&D Programme of the Autonomous Region of Madrid, 
(Natural Resources and Environmental Technologies area).
INIAINIA±Sites selection in Comunidad de Madrid±Geographic Information System (GIS) 
±Selection of bacteria and plants
±Pollutants analyses (Heavy metals, organics and metabolites)
±Physical, chemical and biological characterization of soil
±Soil natural attenuation
±Ecotoxicologic analyses, Bioindicators of contaminated soils 
±Sites selection in Comunidad de Madrid
±Geographic Information System (GIS) 
±Selection of bacteria and plants
±Pollutants analyses (Heavy metals, organics and metabolites)
±Physical, chemical and biological characterization of soil
±Soil natural attenuation
±Ecotoxicologic analyses, Bioindicators of contaminated soils 
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